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EAPLUNOVSKIY, P.S,

Reproduction in the fernstype beech forest., Izv.AN Arm.SSR.
Biol.nauki 15 no,11s27-30 N '62, (MIRA 15:12)

1, Karp&tahya lesnaya opytnaya stantiya Ukrainskogo nanchno-

is:lﬁovatel'skogo instituta lesnogo khozysystva i agrolesomelio-
ratsii,

(ARMENIA—BEECH)  (ARMENIA--FOREST REPRODUCTION )
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EKAPLUNOVSKIY, P, S,

Ingense cedar in Askaniya-Nova. Blul, Glav, bot. sada no.47:
92-94 '62. (MIRA 16:1)  ° . %y

1, Karpatskaya lesnays opytnaya stantsiya, g. Mukachevo,

(Askaniya-Nova—Incense ocedar)
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KAPLUNOVSKIY, P,S. . .

Finds of the wintergreen Chimaphila umbellata (L.) Nutt,
in the Crimea, Bot. zhur, 49 no.2:251.253 F '64.

(MIRA 17:6)
1. Karpatskaya leanaya opytnaya stantsiya, g. Mukachevo.
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KAPLUNOVSKIY, S.P.

Legumes

Summer sowing of perenniasl legume and grasses mixtures in southewn Ukrains.
Korm. baza 3 no. 6, 1952,

Monthly List of BRussian Accessions, Library of Congress, September 1952. UNCLASSIFIED.
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KAPLUNOVSKIY, S. | P. |
Rye

"Perennial rye - a valusble feed crop." Kolkh. proiz 12 no. 6, 1952.

Monthly List of Russiap Accessions, Library of Congress, Qctober, 1952, UNCLASSIFIED.
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' ﬁSSR / Cultivated Plants. Fodders. M-4
Abs Jour: Ref Zhur-Biol., No 6, 1958, 25096

Author :_Kaplunevwskiy;—S~P., Blinova, N. P.

Inst : "Askaniya-Nova" Institute of Hybridization and
Acclimatization of Livestock

Pitle : Experimental-Sowing of Corn at the "Askaniya-Nova'
Institute S

Orig Pub: V sb,: Kukuruza v 1955 g. vyp. 6, M., Sel'khogiz,
1956, 110-114

Abstract: The "Askaniya-Nova" Institute of Hybridization and
Acclimatization of Livestock conducted in 1955 a
geries cf experiments to study the agrotechny of
corn raising for green feed and grain. The highest
green stuff yield with two harvests came from square-
pocket planting (50 x 50) with 4 plants per bunch.
Good results were also shown by mixed sowings of
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Cultivated Plants L- Forage Orops, M

RZABisL,, Neuls, 1558, Nr.63444

Ukrainian Scientific Reseanrch lnatitute of Animal Husbandrﬁ
Loguminous Foraga Cropa in the Jouth of Ukrainian S3R.

Zenledsliys, 1957, No. 12, 4247

Asconding to tie trlals at Ukrainian Solentific Research
Institute of Animal liusbandry "askaniys-Nova", legumes i
(peas, veth8ling, soybean, ohick-paa, lentils, winter vetch;
alfelfa, esparsstte) alons and in mixturs with cereal orops
(vnter rye and wheat) produce a largs yleld of digsstlihle
protein from a wnit of eres in comparison with tha ooresl
forage orops. -~ O. A. Corbunove :

# %askaniys-Hova® | i
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Growing sorgo for green forage and ensilage, Trudy "Ask.~Nov.®
8:244=250 160, {(MIRA 14:4)
(Sorghum)
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KONOVALOV, Ivan Antonovich; PUTS, Mikhail Ivanovich*.KABLﬂNnggzi,
[Kaplnnovs'kyi, IE.P.]; TOCHENIY

[Tochenyi, P.A.], red.; LIMANOVA, M.I, [Lymanova, M, 1. I
tekhn, red.

[Give constant attenticn to the collective farm economy]
Povsiakdenno wvnykaty v ekonomiku. Kharkiv, Kharkivs'ke
knizhkove vyd-vo. 1962, 41 p. (MIRA 16:6)

(Collective farms)
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KAPLYA, A, V.

iochemlical

Sei. Diss -- "Directivity of physiological and b

g;ggezigs ;:.n’the root system of wild species of fruit crops with ;ar?'ing
frost resistance". Kiev, 1951, 25 pp, 22 om (Acad Seci UkrSSIRq. 2&3?)8)
of Botany), 100 coples, Not for sale (kn, No 9, 1961, p 179, No .

/61-55880,
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KAPLYA, A.V.
\_...‘,_.,_,"A 22
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Vater be.l‘nce and frost resistance of the root system of wild
fruit crops. Visnyk Eyiv.un, no.3. Ser.blol. no,1378-88 '60, .

- , . (MIRA 1634)
(FRUIT TREES—WATER REQUIREMENTS)
(PLANTS~~FROST RESISTANGE) (ROOTS (BOTANY))
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KAPLYA, A.V.

Frost resistance of different parts of the rcot system of
fruit trees. Vienyke Kyiv. un. noe4. Ser, biol, no.2146=55

161, (MIRA 16:6)
(ROOTS ( BOTANY)) (PLANTS —- FROST RESISTANCE)
(FRUIT TREES)
e o =
';3% -1—.%‘ a3t ". 2t
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KAPLYA, AV,
“CB1101;151 changes in the cell protoplasm of the root system of
the rootstock of fruit crops of various winter hardiness. Visnyk.

Kyiveun. no.2. Ser. biol. no.2:13-23'€0. (MIRA 16:8)
(ROOTS ( BOTANY))  (PLANTS—FROST HESISTANCE)
(PROT OPLASM)
-5 ;_3{ 5
2 s 3 T 3
T oSN ; SR N7 e

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4"

T e B s e it T ]



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4

A NS ERTR A PRI AR ST BN ERSEERESy R B R e I R B RS S e T IR RS B AT B

KAPLYA, A.V.

-——_—ﬁ"’w
Effect of different emviromental conditicns on the frost resistance
and nitrogen metabolism of the root system of frult crops during
the old part of the year, Visnyk Kylv,un., no.5. Ser.biol, no.2s

56=b4, 162, (MIRA 1635)
(PLANTS~-FROST RESISTANCE) (NITROGEN METABOLISM)
(ROOTS (BOTANY)) (FRUIT TREES)
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KAPLYANSKAYA, Fode; TARNOGRADZFIY, VoDe3 VANGENGEYY, Foso

Pos;ig::hty of the separation of Tes layers in a creeg

section of the periglacial sediments in the Tobel'sk pg;til_grl
re cls-Ural reg .on. Biul. Kom, ¢hetv. [er. no.293189-195

i ¢ (MIRA 17:8)

1640
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KAPLYANSKAYA, F.A.

. climatic conditions of the Tobol'sk interglacial, Infom,sb;g,\lrgEgz):x
no.53:31=47 162, (M :
53 ; 0 T 1 = 7 Fow BO73 p R e A
s LD e o
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KAPLYANSKAYA, F.A.; TARNOGRADSKIY, V.D.

T in the Vest
Quaternary paleogeography of the extreglacial area '
Siberian Plain., Trudy VSEGEI 64197-101 61, (MIRA 15:6)
‘ (West Siberian Plain-—Paleogeography)
(West Siberian Plain—-Glacial epoch)
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ZARRINA, Ye.P.; KAPLYANSKAYA, F.A.; KRASNOV, I.I.; MIKHANKOV, Yu M
TARNOCRABSRIY Vs Dy iesor

Periglé.cial formation in the West Siberian Plain, Mat. VSEGEI
Chet, geol. i geomorf, ne.4:54~104 '61. ‘
(MIRA .‘;'7_‘,‘:5)
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Card 1/1 Pub. 153 - 16/19

Author : Gress, Ye. F.; Kaplyenskiy, A. A.

Title : Spectrum of sbsorption edge, internal photoeffect, and structure of crys-
tals

Periodical : Zhuar. tekh. fiz., 25, No 9 (September), 1955, 1661-1663

Abstract : The writers discuss the dlfficult factors that determine the possibility of
the existence of exciton levels 2nd their properties; namely, the number of
levels, their energy, rales of disposition, width, inteunsity, and polariza-
tion of corresponding absorption lines. In particuwiar they discuss tke
probiem of what influence is exerted by the structure of the crystalline
latvtice upon the line spectrum of absorption =zdge. They conclude that the
exclton mechanism governing the excitation of the internsl photoeffect bas
received new confirmation. Nine references: e.g. Ye. F. Gross and K. Kerry-
yev, DAN 3SSR, 81, 47, 1952; Ye. F. Gross and B. P. Zakharcheniya, DAN SSSR,

90, 45, 1953.
Institution : --

Submitted : May 20, 1955

',m‘:-‘gg :- gas
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Category : USSR/Optics - FPhysical cptics K-5

Abs Jour : Ref Zhur - Fizika, N 1, 1957, No 2315

Author : Gross, Ye.F., Kaplyanskiy, A.A.
Title : On the Absormmm&ls of Certain Icdides

Orig Pub : Zh. tekhn. fiziki, 1955, 25, Nz 12, 2061-2068

Abstract : Absorption spectrs of sisgie crystais of red Hgly (1), PbI, (IT), and CdIp (111)
were investigated. Crystals 1 were in the form of plates faving s thickness 4
from several ters to several furdreds of microns ani ax aptical xx axis ¢ in
the plane of the plate. 1 displays streng dichroism at 77.3°K and at 20%K.

If the place of the crystal is perpeadicular to the ray of light, one observes
only the sharp edges of the sbesrpticz of the ordinary asd extracrdinary rays,
the former beirg shifted by 250-300 A tcward the 1onger vavelangth relative to
the latter. At 17-3°K the 5330 A is fuily polarized with its electric vector
E perpendicular to c- At &.29K, the portiou of the abscrption specirum of the
ordinary ray between the tvo absorption edges differs from the T7.3°K spectrum
in the following respscts: the 5330 A 1ine becomes ' considerable DAITOWEr and
chifts towards 5296 A, énd a weakel' DAITOW 5321 A 1ine appears; the edges of
the continuous absorption shifts toward the sherter waves and forms a small
step of continucus abscrption &t 5260 A, with a weak 5238 1ine visible against
its background; all the lines and the step are similarly polarized with E per-
pendicular to c. Crystals II are i the form of plates {d ravges from 0.1 to

Card :1/2

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4 B

E Category : US§R/ Optics - Phyaic&L ¢ptica X-5

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 2315

several microus} the plape of which is perpendicular to the ¢ axis ‘and are
grevn from aqueous solutions. At T7.3°K, the crystals with 4 = 1~ display
only a sharp avsorption edge st 4970-5000 A; anl in thecrystals with d~0.)u
one can see on this edge bands at U9L8 { a strong coe, AA=10A), 4060 (a A=
200 A) and 37504 ( A N=30 A). Near 3460 A, the comtinuous absorption grows
sharply, forming the edge of a step that ferms the beckgeound for bands at

3130 A (AXN=1304), 27804 { strong, 4X=140 A), 2690 A, and 2610 A (both weak).
At 1&,201(_“, the spectrum is almost unchacged, at 20°C the berds broaden strongly
and shift toward the, Jong waveﬁ‘ The high absorption coefficient in the lines
and iz the bacds (10%--10° em™l), the faot that the stcichicmetry of the crystals
is maintaived ss the Tresult of the msnner in which they are grzwn, and the
censtancy of the striziure of the characteristic abscrpine upon prolonged {1-
lumination indicate, in the authers® opinicm, that this structure can be attri-
buted to the fundsmental lattice of crystals I aud II. In the case of I this

1s ascribed te exeiton excitation. Crystals IIY were groen from aqueous solu-
tion or from a molten mass and mede in the form of hexagonal plates with a
Plane perpendicular te ¢ and with 4 = 50--50034 . A nerrow 3835 tand, the inten-
sity of which is strongly depeéndent oa the growth cavditiows, is located near
the absorption edge in the vieiuity of 3500 A. This band splits up into narrow
3832 and 3845 A lines at L,2°%,
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| KAPLYANSKTY, A.A.
GROSS, Ye,J.;KAPLYANSKIY, A.A.
e R PRI
Absorption and emission spectra of cuprous chloride inclusions in rock
salt orystals, Opt. i spektr. 2 no,2:204-209 F '56, (MIRA 10:3)
(Copper chlorides--Spectra) (Sodium chloride--Spectra)
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APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4

TR TR TR

-d

£ - N - v—)
/}‘/ [[T‘ I .;',‘ FRFAVIGY SN Ry /.,'

- B

LR TS T g

N .
Category : USSR/Optics - Foysicel sptics K-5

Abs Jour :

Author
Title
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Abstract :

Card

Ref Zhur - Fizika, Nc 1, 1957, N: 2316

Gross, Ye.F., Kaplyauskiy, A.A., Novikov, B.B.
Pnotoconductivity, Radfatior, axd Abscrpticn of Light im Hgip Crystals

zh. tekh. fiziki, 1956, 26, K¢ 3, 697-700

An investigation was made of the distribution of photocomiuctivity 6 of
single crystals cf zad Hglo monscrystals (1) at 77.3°K iz prlarized jgh‘b

The optical axis ¢ is pawsllel to the surfece of piate I. If the ligkt is in-
cident exactly perpexiicular t: tke surface; the £ ., curve for a rsy with B
perpendicular ts ¢ bas a rapid rise nrear the sh&rp’ggsorpt-ion edge of this ray

( A= 5350--5390), ani theu diminishes slowly toward the short-wave side. This
decrease centsins & narrew gap,.the positics of wkich ccincides witn the polar-
ized 5330 A excitsn sbscrptiim lize (E is perpendicular to c). The & h curve
for a ray with E parallel to ¢ bas a broad maximum, corresponding to tge'absorp-
tion edge of the extraordimary ray { X= 4950--5150'A). If plate I is turned
slightly about ax axis perpexiicular to the surface; a narrow peak appears at
5330 A. The fact that the 5330 A excitoz lize appears both iz the form of a
peak and i% the form ¢f & gap in 6, is ascribed to the variation in the ab-
sorptior of light of varyiug polari®atisn &s a function of the crystal orien-
tation relative to the iscident rey. The peak of ’fpn 18 oberved when

o ’ A
: 1/2 C‘./.ZM‘?/_,;__#ZJ' /gé%/m cc’n,OY-

i W LR
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excitems are formed cver the actirze thickiess of the erystal, while the gap

in G\P appears when they are created and anvihilated in the surface layers.

It is deduced that the phofeeffect is partly due ts exciter excitation. An
assumption is made that the photeaffect cccurring upon absorption in the com-
tinuous spectrum is slis> due t¢ exciton formstien by recambiustion of electrons
alnd. holes.
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Abs Jour : Ref Zhur - Fizika, No 2, 1957, Fo k212

Author : Gross, Ye.F., Kaplyanskiy, A.A., Novikov, B.V.
Title : Structure of Spectral Curve IoF Internal Photoeffect in Crystals of
Cadmium Sulfide ‘

Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 4, 913-916

Abstract : A connection is established between the line speétrmn of the absorption
edge and the spectral distribution of photoconductivity of a Cas
crystal. According to the concepts concerning the exciton mechanism of
thotoconductivity, each lime in the absorption spectrum corresponds to -
a maximm of photoconductivity. When €dS (T =77.3°K) is exposed to
light so polarized that the E-vector, the optical axis ¢ of the crystal,
and the direction of the incidence of the ray lie in the same plane
(the E vector and the axls ¢ form thereby a small sharp angle), in the
spectral distribution of the photoconductivity displays narrow maxima
at 4869, W8ho, 4820, and 4710 A. The first three maxima are in good
agreemant \J‘.lth the lines in the absorption spectrum. In the case when
B is perpendicular to ¢, the wavelengths 4869, 4BLo, and LB20A corres-
pond to dips in the curves of the spectral distribution of photocon—
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Category : USSR/Electricity - Semiconductors G-3
Abs Jour : Ref Zhur - Fizika, No 2, 1957, No L2l2

ductivity. Such a phenomenon was cbserved earlier by the authors in the
case of Hgl, (Referat Zh. Fizika, 1956, 2316) and is connected, in
their opinion, with an increase in the absorption coefficient when E

is perpendicular to c. If the comfficient is very large, all the light
is absorbed near the surface, which may cause a reduction in phovo-
conductivity owing to the increased exciton annihilation.
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USSR / Physical Chemistry - Crystals B=5
Referat Zhur-Khimilys, No 9, 1957, 29747

Gross Ye. Fe., Kaplyanskiy A. A., Novikov B. V. .
Academy of Sciences USSR 7oi....sc.cl AlhegorTecd Grar)
Exiton Structure of Spectral es of Photoelectric Effect in
Crystals

Dokl. AN 8S8SR, 1956, 110, No 5, 761-76k

Investigation of spectral distribution of internal photoeffect (PE)

of Hgly and CdS crystals in the proximity of absorption edge vhere,
according to other publications, narrow exciton absorption lines

are present. Measurements vere conducted at 77.3°K in polarized
light, with monocrystal plates containing the c axis or perpendicular
to ¢, at different mutual orientations of light vector E, direction

of light incidence 1 ans axis c. In the case of singular beam, when

C and E form an acute angle, HgI has a PE peak at 5330 A, and CdS

has peaks at 4869, 48B4 and 4820 A. Position of all peaks coincides
with the position of the lines of exciton absorption of these crystals.

1/2 -37-
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Category: USSR / Physical Chemistry - Crystals B-~5

Abs Jour: Referat Zhur-kKhimiya, No 9, 1957, 20747

The conclusion is reached that optical excitation of exitons causes
internal PE. Wide structureless PE maxima in the region of absorp-
tion edges of ordinary and singular beams are probadbly connected
with continuous absorption. This shows that PE arises also on light
absorption in continuous spectra. However in such a case the PE can
be caused by excitons formed by recombination of electrons and holes.
Occurence of recombination is confirmed by exciton radiation of these
crystals on excitation in principal lattice. With another orienta-
tion of c, E and 1, in lieu of PE peaks at the location of absorption
lines are found PE dips, which are attributed to surface absorption
of light. The effects of infrared snd red brightening on PE curves
have been investigated.
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Dispertationn. Branch of Fhysico-Fathezatical Soi. Jul-Dec 1957.
Veet. Ak&d. mk SSSR’ 1958’ RO. s h, vp. 115-].16.

At the Tnst. for Problems of Pryaica im 8. I. Vavilov, the follovwing diesertations
for the degree of Cand. Physico-¥athematical Sei. were dafepded:
DZYALOSHINSKIY, I. Ye. - The Thermodyunsmic Theory of Weak Perrcmagnetism in

Antiferrcoagnetics.
ITSKEVICH, Ye. 8. - The Thorzal Capacity of Iayer Lattices at Lov Temperatures.

At the Institute of Fhysics and Technics (Leningrad Phys-Tech Iost, AS USER)
the following dissertations fordegree Cond, Physico-Math Sci. were defended:
. A. - Spectroscopic Iovestigations in the Range of the Long Veve

2Age of the Main Absorption of Crystala.
XRIVEKO, K. I. - INVESTIGATICON OF THE FERRQMAGRETIC RESORAKCE IH Sone Perrites

at Low Temperaturos.
RGMAROV, V. A, - The Determivation of the Coefficient Relations of the Inmzer

Conversion of g’ Rediation on L and M Sbells.
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Gross, Ye. Fo. and Kaplyanskiy, A.i.

—

Absorption of Light in Crystals of Mercury Halides
(Pogloshcheniye sveta Vv kristallekh galogenidov rtuti)

Izvestiya Akademii Nauk SSSR, Vol. XX1, #2, pp 220-
224, 1957, USSR, Seriys fizicheskays

Excited states of solids are penifested in absorption
spectra of erystals by discrete structure at the long
wavelength border of internal absorption. The role
of the lattica in the existence and properties of
exciton lavels can be expcrimentally detected by

4wo methods:

1. Studying and comparing absorption spectra of
crystals of different chemical compounds possessing
gimilar lattices;

2, Studying absorption spectra of crystels of dif-
ferentmodifications of the same substance possessing
polymoxrphism property; this method allows to detect
the effect of crystal lattice on exciton levels "in

the pure form."
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TITLE: Absorption of Light in Crystals of Mercufy Halides
(Pogloshcheniyo sveta v kristallakh galogenidov rtuti)

The article describes results of studying absorption
spectra in mercury halides HgJ29 HgJ and HgBrzu

The absorption spectrum of tetragonal modification of
Hgl, has & complicated and diverse structure (1ines,
bnn%a, continuous absorption steps extending in a
wide speptrum region from 5,330 %o 3,725 i (at
T = 77.3 K)o Basing on the Dykman and Pekar theory,
the narrow lines in the absorption spectrum can be
ascribed to the exoitation of non-polarizing excitons
in the HgJ, crystallic jattice. The broad bands can
be ascribed to the formation of polarizing excitons
connected with the higher excitation levels in the
HgJ2 crystale

In the absorption spectra of the rhombic modification
of HgJ,, no discrete structure was observed. The
rhombi& lattice of HgBr, is wholly isomorphic with
the rhombic Hgd, lattice and their absorption spectza
are indentical. These résults indicate the strong

card 2/4 offect of lattice structure on crystal exciton levels.
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TITLE: Adsorption of Light in Crystals of Mercury Halides
(Pogloshcheniye sveta v kristallakh galogenidov rtuti)

The.diiference between tetragonal and rhombic Hgl
modifications stems mainly from a difference in tﬁe
geometry of lattices.

Adsorption spectra of Hgl were also studied. Structure
¥as not detected in its monocrystals; in the thin
polycrystal layers a broad band preceding continuous
adsorption spectrum was discovered., The band center

is situated a® a wavelength of 4,240 £ (at T = 77.3°K).
It can be ascribed to the excitation of polarizing :
excitons -in the HgJ lattice. This fact indicates the
possibility of different effects of lattice structure

on the polarizing and non-polarizing exciton levels.

Comparing these results with the results of rhoto-
sensitivity of the two HgJ modifications, the following
correlation ocan be establiBhed: crystals of tetragonal
HgJ, possessing linear exciton structure at the border

Card 3/4 of adsorption spectrum are highly photo-sensitive;
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TITLE:

INSTITUTION:

PRESENTED BY:
SUBMITTED:
AVAILABLE:

Card 4/4

Adsorption of Light in Crystals of Mercury Halides
(Pogloshcheniye sveta v kristallakh galogenidov rtuti)

crystals of rhombic HgJ, deprived of any structure at

the border of adsorption spectrum are non-photo-sensitive.
This correlation indicates the great role of excitons

in the phenomenon of internal photo-effect.

3 npectfn are given. There are 18 references, of which
10 are Slavic (Russian),

Physico~Technical Institute of the USSR Academy of
Sciences

No date
At the Library of Congress
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SUBJECT:
ADTHOR

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

USSR/Luminescence 48-4-19/48

Keplyanskiy A.A.

Linear Luminescence near the Edge of Main Absorption of
Crystals (Lineychataya lyuminestsentsiya okolo kraya osnovnogo
pogloshcheniya kristallov)

Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957,
Vol 21, #4, pp 531-533 (USSR)

The Optical Laboretory of the Physico-Technical Instittue
studiad exciton states of crystals by the spectroscopic method,

In order to study the process of exciton unnihilation with a
quantum of light emission, the Laboratory investigated .the
luminescence of crystals possessing a discrete exciton struc-
ture at the edge of internal absorption. Luminescence spectra
were studied at temperatures of 4.2 and 77.3°K,

In the emission spectrum of Hgl -single crystals two narrow
luminescence lines were discovaFed.

Luminescence emission of CquJ4 crystals showed linear radia-
tion consisting of at least 11‘'lines.

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4"
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48-4-19/48
TITLE: Linear Luminescence near the Edge of Main Absorption ¢f

Crystals (Lineychataya lyuminestsentsiya okolo kreya osnov-
nogo pogloshcheniya kristallov)

The luminescent spectrum of PbJ, crystals consists of several

groups of lines and 4 equidistant bands, which resemble a so-
called "edge emission" observed with other crystals (CdS, ZnS,
Zn0).

There is a great similarity in luminescence spectra of PvJ,,
CdS and CdSe: besides the resonznce lines, their spectra

show a group of emission lines and an equidistant band group
with long wavelengths ("edge erission"),

Restnance emission lines are to be considered as the lumines-
oence of exciton annihilation. The nature of the "edge emis-
sion” is not as yet clear. The bibliography 1ists 9 references
8 of which are Slavic (Russian).

INSTITUTION: Not indicated
PRESENTED BY:

SUBMITTED : No date indicated.
AVAILABLE;: At the Library of Congress,

Card 272
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s/058/62/ooo/oou/105/ 160

A0G1/A101
AUTHORS: Gross, Ye. F.tfxaplyanskiy, A. A., Novikov, B. V.
TITLE: Structure of photoconductivity spectral curves in crystals at low

femperatures (Theses)

PERIODICAL: Referativnyy shurnal, Fizika, no. 4, 1962, 39, abstract 4E342 (V sb.
"potoelektr, 1 optich, yavleniya Vv poluprovodnikakh“, Kiyev, AN USSR,
1959, 66-73) - -

i

TEXT: The shape of photoconductivitg spectral curves in crystals with i

discrete absorption edge structure at 77.3 K vas studied on Cas, HgIe, and Pblp Ve

single erystals. For these erystals. the maxima of photoconductivity were found

to correspond to the discrete absorption lines ascribed to excitons, The shape

of the absorption spectira and of the photoconductivity curves in CdS and Hglo

chiefly depends on the rutual orientation of the crystal axis ¢ and the electri—‘

cal vector E of the exciting 1ight. In Hglo crystals, when the absorption coeffi-
cient in the 1ines is large, @& self-reversal of the maxima of photoconductivity

{s observed, which is related to the increased annihiiation of excitons near <he

surface. The constant infrared {1lumination reduces photoconductivity; however,

card 1/2 T ‘
R 2 % -
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5/058/62/000/004/105/160
Structure of photoconductivity ... A061/A101 .

its action upon the background and the peaks of photoconductivity is different /

in each crystal. These results are evidence of the important part played by L/
excitons in photoconductivity phenomena. -

[Abstracter's note: Complete translation]
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. SOV/51-6-3-26/28
AUTHOR: Kaplyanskiy, A.d.

TITLE: Luminescence Lines in X-Ray Irradiated Crystals of Lithium
Fluoride (Lineychataya lyuminestsentsiya rentgenizovananykh
kristallov ftoristogo litiya)

PERIODICA%: Opt):ika 1 Spektroskopiya, 1959, Vol 6, Nr 5, pp 424-426,
" (USSR

ABSTRAGT: The suthor reports a discovery, at 779K, of a luminescence
line spectrum in LiF prepared from monocrystals subjected
to X-ray radiastion for tens of hours (only vislble :
coloration is preduced). The luminescence was excited by
ultraviolet light from a SVDSh-1000 mercury lamp and recorded
by means of a glass spectrograph with ~~40 §/mm dispersion

in the yellow region of the spectrum. Two typical spectra
are shown in Fig. a end &3 Fig. £ 1is the iron spectrum used
for calibration. At 779K, apart from the well-known wilde
red and green bands, the following narrow "otomit" lines were
found: & group of four equidistant (Aw 247 cm™) lines at
569.8, 578.0, 586.2 and 595.0 mpm (of electron-vibrational
Card 1/3 origin); several lines between the latter, e.g. 581.0 and
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: SOV/51-6-3-26/28
) Luminescence Lines in X-Ray Irradiated Crystals of Lithium Fluoride

583.,0 mpr; 1lines at 562075 55300 and 546.0 mp 5 8 line

at 531.6 mp which appears only after further jrradiation
with ultraviolet light; 1lines gt 534.0, 444.0 mx ete.
whioch are present only in some gamples. These lines
disgappear on heating to room temperature. Their intensitlies
very from sample to sample (the gamples were X-ray irradiated
for various lengths of time) and certaln lines were present
in some samples but not in the others. The author suggests
thet these lines may be closely related (resonance) b0 the
absorption lines which were observed 1n strongly colored

LiF at low temperatures Py Pringsheim and others (Refs.
2,3) but no explanation of their origin 1s offered.
Acknowledgments are made to I.No 7imkin and N.Y8. Karasik
for X-ray irradiation of the crystals, and to the
Corresponding Member of the Ac.Sc.USSR Ye.F. Gross for his

Card 2/3 advigeo
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SOV/51-6-3-26/28

-Ray Irradiated Crystals of Lithium Fluorlide

Lux;xinescence Lines in X

There are 1 figure and 6 refe
4 English.and 1 German.

rences, of which 1 is Soviet;

SUBMITTED: September 19, 1958
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. sov/51-7-5~15/2
AUTHOR 3 Kaplyanskiy, &.A. /51-7-5-15/21
e g e e ctretemmaren®
TITLE: The Effect of Elastic Deformation Produced by Uniaxial Compression

or Tension on the Spectra of Local Anisotropic Centres in & Cuble
Lattice. I. Method.

PSRIODICALs Optika i spektroskopiya, 1959, Vol 7, Nr 5, pp 677-682 (USSR)

ABSTRACT: Elastic uniaxial compression or extension of & cublc crystal removes
"orientational degeneracy" of energy jevels of anisotropic centres,
oriented along G, axes. This is true both for the ground and excited
states of these centres. Such compression or extension should produce -
splitting of jndividual absorption or luminescence bands which are due
to transitions between lavels of the anisotropic centres. It is shown
that splitting of such bands can give information from vwhich the
orientation of the anisotropic centres in the lattice and the nature
of the oscillators, used to deseribe absorption and luminescence of
these centres, can be fournd. For this purpose the centres should possess
parrow spectral bands anmd & system of levels sensitive to small slastic
deformations of the crystal lattice. It is also required that the
magnitude of the displacement of such levels should depend on the
orientation of tho centres with respect to the direction (P) of the

card 1/2 applied stress and that this displacement should be different for
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66585
S0V/51-7-5-15/21
The Effect of Blastic Deformation Producad by Uniaxiel Compression or Tension
on the Spectra of Local Anisotropic Centres in a Cubic Lattice. I. Mothod.

the ground end excited levels. The paper is entirely theoreotical
and an experimental verification of the conclusions given hero is
reported in Part II (see the following abstract). There are 2 figures,
1 table and 16 references, 13 of which are Soviet, 2 English and

1 Japanese.

SUBMITTED: March 10, 1959

card 2/2
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AUTROR : Kaplyanskiy, AA, / ° /
‘___——'—’-‘__—_—l
TITLE: The Bffect of Blastic Deforaation Produced by Uniaxial Compression or
Tension on the Spectra of Local Anisotropic Centres jn a Cubic Lattice.
1I. Bxporimental Part.

PERICDICAL: Opbika 1 spektroskopiya, 1959, vol 7, Nr 5, pp 683-690 (USSR)

LESTRACT: The paper is & contimation of earlier work (Part I, see preceding
abstract). It reports an experimental verification of the predicted
offect of elastic unlaxial deformation on the spectra of local centres

in cubic crystals of fluorite, activated with rare earths (caFz.T2)

and coloured crystals of LiF. Both absorption and luminescence spectra

were recorded in polarized light; observations were made at right engles

to the axis of elastle deformation, Crystals were cooled to the

temperature of 1iquid nitrogen (77°K). The apparatus used to obtain

the luminescence spectra is shown in Fig 1, vhore L 45 a wercury lemp

SYDSh-1000, 01 is & quartz objective, Fisa UF5-1filter, M !s & sanple,

P is & press producing the elastic deformstiou, D 1s a wuartz Dewar

vessel filled with liquid nitrogen, 02 is a glass objective, N is &

birefringent crysial of Iceland spar, K is 8 quarter-wave plate and

S is a slit of an ISP-51 spectrograph. The apparatus used to obtein the
Card 1/2 absorption spectrs differed only in replacenent of the mercury lenmp L

S ;rgp—-‘. ¥y B 7 HLENRIIARGY 3
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66586

s0V/51-7-5-16/21
The Effect of Elastic Defornation Produced by Uniaxial Compression or Tension on the
Spectra of Local Anisotropic Centres in a Cubic Lattice. II. Experinental Part.

and the filter F by an incandescent lamp. Samples viere cut from
monocrystals. They were in the fora of rectangular prisms vhosa o
bases to vhich the extermal force vas applied were parallel to %he (102)
plane in studies of compression along the G4 axis or parallel to the
(110) plane in stulies of compression along the Gp 8xis. The splitting
effect predicted theoretically in Part 1 was observed clearly only in
the linear luminescence spectra of caFg.Buttt (Fig 2), caFp.Smtt (Fig 3)
and coloured LiF (Figs 4, 5)- Conparison of the experimentally observad
splitting with theoretical predictions yielded orientation of the
anisotropic centres of linear luminescenco in these crystals and the
multipolarity of elementary radiator! A‘g‘f‘e responsible for some of %he
lines. Acknowledgments are made to Ye.F, Gross for his advice 2nd o
P.P. Feofilov for supply of fluorite crystals. There are 6 figurss,

1 table and 16 references, 13 of which are Soviet, 1 English, 1 Gera2n
and 1 mixed (English and German) .

SUBMITTED: March 10, 1659 I/r
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GROSS, Ye.F.3 KAPLYANSKIY, A.A.

Quadrupole optig;mﬁi'&tion of the ground state of excitons

) . Ctela 2 no,2:379-380 F 160,
in copper oxide crystals. Fiz. tver. tels 2 noe2i3 i b g)

1. JLeningradskiy fiziko-tekhnicheskiy institut AN SSSR.
( (Excitons) Copper oxide crystals)
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s/181/60/002/007/047/047 /%X

BO06/BO67T
AUTHORS: Gross, Ye. F.;, Kaplyanskiy,; A. A.
e T ——
TITLE: Splitting of the Fundamental Absorption Edge of Cu,0 Due to

the Removal of the Energy Band Degeneracy in Orientated
Deformation of Crystals

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 7, pp. 1676-1677

TEXT: The authors studied the effect of deformation on the crystal spectrs
vwhich are related to 1) optical trensitions between energy bands and

2) excitation of exciton states. The effect of uniaxial compression of

Cus0 crystals at 77°K on their spectra of the long-wave main absorption

edge, the lines A\ = 6164, 6085, and 6125 A inclusive, was studied. The \}
Cus0 single crystals were compressed in the direction of the 04, C}q 02

symmetry axes (the direction of compression is indicated by P), and the
absorption spectra were taken perpendicular to P (in the direction L). The
results are briefly discussed and showu in a figure. Pictures were also
taken in peclarized light. The main characteristics of the splitting

Card 1/5
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Splitting of the Fundamental Absorption $/181/60/002/007/047/047 /%%
Edge of Cu,0 Due to the Removal of the BOO6/BO6T

Energy Band Legeneracy in Orientated

Deformation of Crystals

effect - the multiplicity and the relative amounts of splitting -~ indicate
that one of the energy bands is single, and the other is triply-degenerate
{(in the extreme case at ¥ = 0). This experimental result is in agreement

with theoretical investigations (Ref. 11) in which it was shown, on the i
basis of group-theoretical considerations, that the valency band (in
connection with the 2p levels of 02") is triply-degenerate, and that the

free band (4s levels of Cu) is single. There are 1 figure and 11 —
references: 7 Soviet and 4 US.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR
(Leningrad Institute of Physics and Technology of the
AS USSR)

SUBMITTED: May 17, 1960
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. 86451
/.
2Y/60 (3201,7003, //37) s/181/60/002/011/041/042
B0O06,/B060

o6, 2 Y20 / '

AUTHORS: Gross, Ye. F. and Kaplyanskiy, A. A*‘O
AR NN

TITLE: Study of the Effect of Oriented Deformations on the Spectrum

of the Fundamental Absorption Edge of'Cuzo Single Crystals

PERIODICAL: Fizika tverdogo tela, 1960,eVol. 2, No. 11, pp. 2968-2981
TEXT: This is a very detailed report on studies made on monoaxially
compressed Cu20 single crystals. As a consequence of this deformation, an

anisotropic polarized splitting of the longwave edge was observed to take
place along with an exciton structure of the Cu20 absorption spectrum.

A

Multiplicity, amount of splitting, and polarization in the spectra were
examined with different directions of compression. The method used for the
jnvestigation was similar to the one described in Refs. 13,14. The
specimens were gbout 1% 2X 4 mm large platelets placed in a special press
inside a Dewar vessel (77°K). The spectra were taken in polarized

(E\P, E LP) and unpolarized light by an vel-51 (ISpP-51) spectroscope,
dispersion ~5A/mm, end a y$ -85 (UF-85) cemera. The spectra were all taken
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Study of the Effect of Oriented Deformations 5/181/60/002/011/041/042
on the Spectrum of the Fundamental Absorption  B006/BO6O
Edge of Cu20 Single Crystals

in the direction L which was perpendicular t0 the direction of compression
P (L1P), with P being oriented along the axes C,, C}, and C,; Figs. 1-3

show pictures of the polarized gplitting of the absorption edge of Cu20u

The spectre in the figures are described in the text and certain charac-
teristics are pointed out. The magnitude of the splitting is in all cases
(LYP; PN Cys PllCB, PIICQ) dirsctly proportional to the compression

pressure. The polarized splitting was calculated, and the theoretical and
experimental splitting amounts A were intercompared (A =V “Vosr Yy being the

position of the line in the free crystal). The agreement is satisfactory.
From results obtained it was possible to infer the character of the energy
levels. The results can be explained by assuming that the triple de-
generacy of the valency band in deformation is removed at = 0. The

final part of the paper under consideration deals with the effect of the
crystal deformation upon the yellow exciton series of Cu,0 (v. T

Agekyan, a student of LGU (Leningrad State University) participategni;
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Study of the Effect of Oriented Deformations 5/181/60/002/011/041/042
on the Spectrum of the Fundamental Absorption  006/B060
Edge of Cu20 Single Crystals

this investigation). It was found that at PllC4 the set is sharply shifted

in the direction of longer waves; the same, but less markedly, applies to
P IICB, and at PIIC, a polarization effeot appears in addition to this

ghift. The uniform shift of the lines allows the conclusion that deforma-
tion has an effect upon the position of the band, but not upon the
individual exciton levels; a relationship was found, furthermore, to

exist between the hydrogen-like exciton levels with n=2 and the degenerate
band. A. G. Zhilich is finally thanked for discussions on theoretical
problems. There are 7 figures; 2 tables, and 29 references: 17 Soviet,

10 US, 1 French, 1 Japanese, and 1 Italian.

ASSOCIATION: iziko-tekhnicheskiy institut AR SSSR Leningrad (Institute
of Physics and Technology of the AS USSR, Leningrad)

SUBMITTED: August 4, 1960
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5/181/60/002/011/041/042
Legends to B0O06,/B0O60
Fig. 11 polarized splitting of the absorption edge spectrum of 0“20 on a

crystal compression in the direction of the symmetry axis of 4th order;
Fig. 2: the same on a compression in the direction of the symmetry axis of
3rd order; Fig. 3: the sane for a sompression in the direction of the
symmetry axis of 2nd order.

Legend to Fig. T: spectrogram of the yellow exciton series of Cu20 in
monoaxially compressed crystals.
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: 8/020/60/132/01/25/064
2Y4.7/00 B014/B014
AUTHORS: " Gross, Ye. F;, Corresponding Member of the AS USSR, Kaplyanekiy,A.4.
‘w_——'m_—'—-——-_—-
TITLE: The Optiocal Anisotropy of Cubic Crystals Which Causea the Effeot:‘o‘f\

Spatial Dispersion. Quadrupole Exoiton Absozption of Light ir
Cuprous Oxide '),\ Y 4

PERTODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 1; ppe 98«101'

TEXT: When examining the absorption spectrum of monoorystalline samples of
Cu 0 (T = 77° K) the suthors of the present paper deteoted the effeot of

anisotropic light absorption (A= 6125 4), which is unusual in the case of

cubic crystals. It was found that in the spectrum of light passing through a

Cu.0 lamina the intensity of these absorpiion lines is not equal in two
ar%itrarily chosen states of polarization which are perpendicular to each

other. The degree of polarization and the integral intensity vary from speci-

men to specimen and also when the direction of the beam changes. A pufficiently
large Cup0 orystal was bred and used to determine the dependence of intensity

and polarization of these lines upon the direction of the beam in the orystal {/*/

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4"
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The Optical Anisotropy of Cubic Crystals Which Causes 5/020/60/132/01/25/064
the Effect of Spatial Dispersion. Quadrupole Exciton B014/B014
Absorption of Light in Cuprous Oxide

lattice. Thin sheets, which were differently oriented relative to the orystallo-
graphic axes, were ocut out of this crystal. It was found that the intensity and
the degree of polarization of the lines under consideration are fully determined
bty the orientation of the beam relative to the oryatallographic axes. The
results obtained are described by means of the speotrogram shown in Fig. 1 and
the scheme shown in Fig. 2. Herefrom it may be seen that the spatial distribu-
tion of intensity and of the state of polarization has some elements of cubio
symmetry. When taking account of polarization only (neglecting absorption
intensity) it is possible to determine seven "optical" axes along which absorp-
tion is isotropic. The anisotropy of the absorption lines is ascribed by the
suthors to electric quadrupole transitions since the observable dependence of
intensity and polarization upon the direction of light ingide the crystal
corresponds to the spatial field distribution of an electric quadrupole system.
In disoussing the results obtained here the authors refer to papers by

S.I. Pekar et al. (Refs. 12 and 13) in which it was pointed out that optical
anisotropy of ocubic crystsals associated with the occurrence of excitons is
theoretically possible. Furthermore, a paper by V.L. Ginzburg (Ref. 14) 1o
referred to, in which spatial light dispersion was taken into congideration. //
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The Optical Anisotropy of Cubic Crystals Which Causes 8/020/60/132/01/25/064
the Effect of Spatial Dispersion. Quadrupole Exciton B014/B014
Absorption of Light in Cuprous Oxide

The detection of quadrupole transition makes complementary demands on the theory
of the exciton state of the erystal, in which dipole transitions are forbidden
and quadrupole transitions allowed. In conclusion, reference is made to a

model devised by A.G. Zhilich (Ref. 2) for these transitions. The authors

thank M.A. Rumsh and V.N. Shchemelev for their assistance in experiments.

There are 2 figures and 14 references, 10 of which are Soviet.

ASSOCIATION: Piziko-tekhnicheskiy institut Akademii nauk SSSR (Instituta of

Physics and Technology of the Academy of Sciences of the USSH) l/}/

SUBMITTED: February 2, 1960
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T Band splitting in. the luminescence spectra of amisotropic centers
in L3F and CaFy-Eu crystals subjected to oriented deformation.
10 no,.3:368-373 Mr- 161, (MIRA 14:8)
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(Dislocations in crystals)
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GROSS, Ye.F.; KAPLYANSKIY, A.A.

Quadrupole absorption and the optical lifetime of the ground .
state of excitons in a Cu,0 crystal. Dokl, AN SSSR 13G no.l:
75-78 J1 161, (MIRA 14:7)

1, Fiziko-tekhnicheskiy institut AN SSSR. 2. Chlen-korrespon-

dent AN SSSR (for Gross).
(Excitons—-Spectra) (Copper oxide crystals)
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7 ] 4200 s/1 8}/62/004/004/026/042
B102/B104
6. 620
AUTHORS:: Cross, Ye. F., Kaplyanskiy, A. A., and Agekyan, V. T.
T

TITLE: uffect of oriented deformation on ithe spectra of direct and
indirect excitation of the exciton ground state in Cu20
crystals :

PERIODICAL: Fizika tverdogo tela, v. 4, no. 4, 1962, 1009-1015
PEXT: Gross and Kaplyanskiy had already shown (srP, 2, 1676, 2968, 1960)
that uniaxial compression of Cu20 crystals leads to splitting of the first l/’/

comvonent (n=1, 6125 3) of the yellow exciton series and of the two edges
(6165 and 6085 R) of continuous absorption. For PHC4 and PHC3

doublet arises, with Pij C2 - a triplet; P is the compression direction.

a

These studies we-e continued. Wnile the previous measurements were made
in "transverse" geometry (LLP), now they were made in "longitudinal” one
(LY P); L is the direction of light propagation. The measurements were
made again at 779K and with nCT-51 (15P-51) spectrograph and an Y¢-85

Card 1/3 .
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Effect of oriented deformation... B102/B104

(UF-85) camera. The compression load was 10-20 kg/mmz. Results: With
P 04, line and edges were only red-shifted and not polarized. With Pl 03,

the line was shifted toward shorter waves, the edges were split into
doublets and red-shifted; no polarization. With Pl 02, the line was

slightly red-shifted, the edge was gplit into a triplet and the spectrum was /}/
polarized. With Euc4 (041,P), only the first edge was seen which was

red-shifted; with EJ.C4, both edges were seen, the first was slightly red-

shifted, the second was shifted congiderably toward shorter waves. The
results of both studies (L LP and L P) were analyzed on the basis of
Elliott's theory (Proc. Internat. Confer. Semicond., Prague, 408, 1960
Phys. Rev. 124, 340, 1961) of the connection between these edges and
indirect exciton transitions in the band n=1 (combined exciton~phonon
transitions). The good agreement beiween this theory and the experimental
results speaks in favor of the theory. The symmetry type of the phonon
involved is asgsumed to be ["’1'2. It can also be assumed that exciton

migration takes place in Cu20.a There are 1 figure and 1 table.
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B108/B138
AUTHORS: G‘_I'OSS’ Ye- Foy Kaplyanskiy, Ae Ay Agekyan, Ve T-, and
Bulyanitsa, D. S.
TITLE: Polarization of the yellow exciton series in the Cu20‘

gpectrum on deformation of the crystals

PERIODICAL: Fizika tverdogo tela, v. 4, no. 6, 1962, 1660-1666

TEXT: The effect of uniaxial compression of Cuy0 crystals along the <1002, %
£110>, and <111> axes on the yellow exciton geries was studied. A long- -
wave displacement of the gseries was observed. Anisotropic absorption was

found but there was no splitting of the yellow geries’ Polarization of

the absorption of the yellow series on deformation is explained by

wdirect forbidden" transitions (R. J. Elliott. Phys. Rev., 108, 1384, 1957)

into exciton states and by vand-to-band transitions, which are due 1o -
nearby excited bands. There are 1 figure and 1 table.

ASSOCIATION: Fiziko-tekhnichesgkiy institut im. A. F. Toffe AN SSS5R,
Leningrad (Physicotechnical Institute imeni A. F. loffe
Sermimi/2 AS USSR, Leningrad) .
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B102/B104
AUTHORS 3 cross, Ye. F., Keplyanskiy, A. A., and Agekyen, V- 7.
TITLE: Deformationninduoed splitting of the blue and the dark blue

exoiton series in the Cu20 crystal spectrum
PERIODICAL: Fizika tverdogo tela, V. 4, no. 8, 1962, 2169 - 2178 . .

TEXT: Single-crystal Cu,0 plates cut in parallel to (100), (110) or (111) \

planes were compressed at 77°K in the directions <1003 <110y or. 29115
respectively. It was then examined how the compression influenced the /
reflection spectrum (normal reflection, observation perpendicular to

pressure P direction). Pll[_OO‘l]s Broad and almost symmetrical splitting,
doublet components polarized. Pilf_111]s no splitting, no polarization;

P\ {110]: medium and almost symmetrical splitting, doublet componentis
polarized. The position of the doublet line (v) related to that of the
original line (vo) depends not only on the direction but also on the

magnitude of the pressures A = V=Y, depends linearly on p. A calcula-
tion of the deformation-induced 1ine eplitting shows that at X = O the
card 1/3 '
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highest conduotion bahd is of fhe type F;z.

es the oxoiton band splitting must be du
upper gonduction bands which are the same in both. An investigation of the

optisal transitions in the bands Vg (ryp) shovs that in Uy (F3,) the
of pélarized absorption 1is equal for traneitions from o

T; (dark}blue). Qualitatively the theoretical results.’
f-o7ia giVEnfinQEg/mmz,
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Spectra of bivalent rare earth icns in crystals of alkali metal

fluorides., Part 1., Samerium,
Ap '62,

Opt. i spektr. 7 no.4:493-500
(MIRA 15:5)

(Alkali metal fluorides—Spectra) (Semarium—Spectra)
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,s/051/62/012/004/004/015

E039/E485
AUTHORS: _Feofilov, P.P., Kaplyanskiy, ALA.
J e
TITLE: Spectra of divalent rare earth ions in crystals of

alkaline-earth fluorides.- I. Samarium

PERTIODICAL: Optika i spektroskopiya,~y,1g} no.h, 1962, 493-500

TEXT: The spectro—luminescent charagter of the system MeFo - TR2+
(Me = Ca, Sr, Ba; TR = Sm, EU, Yb)§§§ studied at room
temperature, 77 and L.2°K. Data reéferring to the Sm2* ion are
given in this paper. The luminescent and absorption spectra of
the divalent ions of samarium in single crystal fluorides of

Ca, Sr and Ba are obtained. - The absorption spectra show a
general similarity possessing three well defined bands. The
Juminescent spectra of SrFgo - sm2* and BaFg - sm2+ are similar in
character, with little relative displacement (= 20 cg'l)

petween them. The juminescent spectrum of CaFg - smet  is
different from the others. A series of absorption and radiated
1ines from MeF2 = sm2* disappear when the crystals are cooled at
77 and 4,2°%K. An energy level diagram is constructed for the
MeFo ~ sm2t system. Two types of excitation level are shown,
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APPROVE :
D FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4"



"APPROVED FOR RELEASE: 06/13/2000

B R SR ST RO RPN T 3 PHYEL : B

3

CIA-RDP86-00513R000720510011-4

s/051/62/012/004/004/015
Spectra of divalent rare earth E039/E485

a strong and a weak, which are different for the various cation
bases, The displacement of the strong levels is similar to that -
observed in the band structure of the absorption spectra. Other
characteristics of the spectra are explained on the basis of this
energy level diagram, including the "freezing out" of lines at the
lower temperatures, It is shown that the absorption spectra of

all the radiated erystals and the radiated spectrum of CaFg - Sm2+
are produced by the transition of electrons from the 4f shell to

the outer shells (5d, 6s, etc). There are 7 figures and 2 tables.

SUBMITTED:  September 27, 1961
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E202/E492
AUTHORS: wamﬁm-., Feofilov, P.P. N
TITLE: spectra of bivalent ions of rare earths in crystals -

of glkaline garth fluorides . 1I.Europium and Ytterbium

PERIODICAL: Optika i spektroskopiya, v.13, no.2, 1962, 235-24L
TEXT: Absorption and luminescence spectra of Eu2* and.sz+ ) j
introduced separately into single crystal fluorides of Ca, Sr and H
Ba were studied at 293, 77 and 4,2°K. The absorption spectra of Vs
the above MeF2-Eu + yere almost wholly contained in the UV region,
and all had two strong and broad bands: the longwave and

asymmetric (1) which was displaced towards the shortwave region

with the increasing Me cation radius, and shortwave (11) displucgd

in the opposite direction. The luminescence spectra of Mer—-Eu“+
crystals showed at 77°K bright blue luminescence with a number’ of

well defined bands corresponding to region 1). The absorption
spoctra of MoF g-Yb2* showed similar bands to (1) and (II) and,

in addition, most of the samples had alsg two local peaks on the

long wavelength slope of (II). Can-YbQ* showed at low

temperatures unusually strong and comparatively persistent yellow-
Card 1/2 )
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Spectra of bivalent ions ... E202/E492

e which was structureless aven at 4.2°K. No
luminescence was detected with the corresponding Sr and Ba fluorides.
Comparing the present results with those obtained for trivalent

rare earths ions the authors commented as follows!: /
1) there is a greater transition probability for the bivalent ions; \/
2) the persistence of the excited states in the bivalent ions is. v
shorter approximately by the order of 3; 3) also. the shift of the

energy levels due to change of Me is higher by the order of L , -

1.5 to 2 than that oﬁgirivalent ions; 4) bivalent ions are much’
more subjected to temperature quenching; 5) clearly discernible
electron-oscillation series are present in the absorption spectra.
It was concluded that there are strong interactions of the excited
states of the bivalent traces with the lattice which implies that
the explanation of the observed phenomena cannot be fully explained
by the transitions within the 4K configurations but are very
1ikely due %e %transitions between the fundamental state and the
terms of the mixed configurations, particularly yrk-1 54,

There are 6 figures and 2 tables.

green luminescenc

SUBMITTED: September 27, 1961
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S/051/62/013/004/005/023
E202/E492

Kaplyanskiy, A.A., Moskvin, N.A,

— . : :
Piczospectroscopic effect in crystals of lithium

fluoride activated with hexavalent uranium

PERIODICAL;: Optika i spektroskopiya,

TEXT:

v.13, no.k, 1962, 542-549

Ten single LiF crystals activated with different uranium

salts of varying concentrations were subjected to uniaxial. {

compression along various
followed by taking their
direction L,
Excitation of luminescence was
and P (sometimes M
spectra were photographed
(E was either parallel or

addition to other lines,
characteristic were the
two definite types, viz. I
uranyl acetate had an

Card 1/3
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symmetry axes-at 77°K.
luminescence spectra along the
transverse to the axis of compression P .
along M,
was parallel to L).
in nonpolarized ‘and polarized light
perpendicular to P )
spectrometer with approximately SK/mm dispersion.
showed at 77°K an equidistant longwave
4867, 4828 and 4765 R.
lines on the shortwave side giving rise to
and II.
additional very

This was ‘
v

_perpendicular to L
The resulting

using .
All samples

series of lines in
The most

The sample activated with
intensive series with the
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Piezospectroscopic effect ... E202/E492

princiopal line at 5225 A. Only types I, and those with the
5225 A line, were studied in detail. It was found that the
reversible effect of uniaxial compression depending on
direction P produced differcent effects in differcnt lines.
Shift and varying amount of splitting was observed. The split

components were very strongly polarized. Good agreement between {.
the calculated (Opt. i spektr., no.7, 1959, 677, 683; ]
no.10, 1961, 165. Izv. AN SSSR, ser, fiz., v.25, 1961, 20) k

and_ the observed values of the piezospectroscopic effect
parameters in the luminescence spectrum lines of LiF-U was found,
The luminescence centres responsible for the ma jority of spectral
lines in type I crystals and also for the two principal electron
vibrational series are anisotropic formations oriented within the
LiF lattice along the three crystalline axes of symmetry of the
4th order. The elementary oscillators corresponding to the lines
of luminescence centres are linear electric and magnetic dipoles
(iTes 'm) oriented along the axes of the centres. Thus the
radiation of the LiF-U luminescence centres represents the
superposition of the electric and magnetic radiation spectra.

Of other possible structures giving rise to this type of

Card 2/53
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anisotropy only the interpenetration of the linear 0-U-0 in the

LiF lattice by occupation of the F=Li-F pPositions was discussed.

The authors! postscript added after submission of the paper

attributes some of the luminescence centres in type II crystals

to various U0s containing complexes. There are 5 figures and

2 tables. . .

This paper was presented at the Second Conference on alkali- I

halogen crystals (Riga, June 1961). - /
)

SUBMITTED:  August 24, 1961

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011-4"



"APPROVED FOR :
RELEASE: 06/13/2000 CIA-RDP86-00513R000720510011
-4

R R P g T 3
o O R 3 e FT A T O e
5 ZEREA O TR R PR S USRS ’
R - > S Eo TS O IR Tl B AR SR S L At

-

A .

b

: ' . 13505
Doy 1950 s/051/62/013/006/027/027
L v ; E039/E120
AUTHORS ¢ Kaplyanqgixl_A.A.. and przhevuskiy, A.K.
/ T —————
n splitting of lines in the spectra of
th fluoride crystals activated by 5m and

TITLE: Deformatio
alkali-ear
Eu divalent ions

PERIODICAL: optika i spektroskopiya, v.13, no.6, 1962..882-884

~ TEXT: The piezo-spectroscopicveffept on the spectrél lines

ijs described. spectra for uniaxial
compression along the axes of symmetry Chr C3» Cc for single
crystals at 77 °k and 4.2 °k are investigated in directions normal
to the axis of compression P in polarised light, with vectors
gll P and EAL P (compressive force is ‘10 kg/mmé). in the case
of Mer-sz* (using erz-Sm2+) the magnitude .of the splitting is
markedly different for lines connected with f£-f and f-d -
transitions. A symmetrical series of levels of smet is
determined in the field On pormitting a comparison of the f6

with levels of the free ions (500. Fgr 7F1). These results
compare well with the literature. in the case of Mer-Eu2+
card 1/2

of Sm2+ and Eu2+ in MeFgq
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he polarisation of the doublet it J
follows that the transition has an electric-dipole character.

At 4.2 °K only the longwave component of the doublet is observed

.in luminescence. This is explained on the basis of
depopulation as a result of deformation. A further study of

the nature of the defqrmation behaviour of Eu2+ and Sme¥

spectra is required, -
- There are 2 figures.

. SUBMITTED: July 11, 1962

(using'Can-Euz*) at 77 °K splitting occurs based on the
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| ACCESSION NR: AR4032172 $/0058/64,/000/002/D035/D036
| SOURCE: Ref. zh. Fiz., AbS. 2D267

! TITLE: ZLatent opticai anisotropy of cubic -crystals containing local

i :‘ i
: AUTHORS : FeOfilOVa P. P o? Kaplyanskiy, &oﬂ&; ) }
' ' ‘ |
: i
. centers, and methods of its investigation (topics of a paper) !

i
i

! CITED SOURCE: Sb. Fiz. shehelochnogaloidn. kristallov. Rigé. 1?62.3
: 100-101 ’ !

. pOPIC TAGS: latent anisotropy. cubic crystal, local center., ani-
ﬁ sotropic centex, optical properxty, photochemical process, aniso-
. tropic photochemical process, spectral band splitting

: -

' PRANSLATION: Topics of a paper. The following questions are qah- | !

. sidered: concept of latent anisotropy of cubic crystals with local
! centers; classification of anisotropic ‘centers; optical properties

CGI'd ft 1/2 ’ e e e em am ..._‘ . e ' . _ I

e )
3
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{ of individual centérs;-optical properties of individual center;

i general principle ©f :.ﬂvest::.gatlon of centers -- study of the opti-
. cal properties of the ¢rystal underithe influence of anisotropic

: external action; anisotropic photochemical processes in crystals

! with' centers; polarized ‘luminescence of cubic crystals; splitting '
i of spectral bands under elastic oriented strains and in magnetic -
i and electric fields; paramagnetic résonance of centers. The dis-
cuss:.ons follow:mg the paper are reported. A. K. : '

DATE AcQ: 3lMarés /. suB cona: PH : - ENcLz 00- ||

'
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B117/B104
AUTHORS : Feofilov, P. P., and Kaplyanskiy, A. A.
TITLE: The latent optical anisotropy of cubic crystals with local

centers and methods for their investigation
PERIODICAL; Uspekhi fizicheskikh nauk, v. 76, no.. 2, 1962, 201 - 238

TEXT: This is a survey on latent optical anisotropy of cubic crystals,

due to the presence of particularly shaped local defects in cubic lattice.
The paper bases on a lecture held at Il Soveshchaniye po fiziki shchelochno-
galodnykh kristallov (2nd Conference on Alkali Halide Crystals) in Riga,
June, 1961. Other papers on characteristic optical phenomena due to the p//
presence of these so-called anisotropic centers are discussed: photo-
chemical processes in cubic crystals with anisotropic centers; polarized
luminescence of cubioc orystals; splitting of spectral lines of cubie
crystals under the action of directed elastic deformations (piezo-
spectroscopic phenomenon) and under the action of magnetic and electric
fields (Zeeman effect, Stark effect). V. L. Vinetskiy, M. F. Deygen, P.

A. Khellenurme, O. A. Shmit, L. K. Yanson, A. A. Shatalov, L. I. Tarasova,

Card 1/2
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N. Ye. Lushchik, L. A. Alekseyeva, Yu. R. Zakis, S. I. Vavilov, V

. dbs

Arkhangel'skiy are mentioned. There are 23 figures, 1 table, and 88 V//

references: 39 Soviet and 49 non-Soviet. The four most recent references
to English-language publications read as follows: E. Sonder, Bull. Amer:
Phys. Soc. 6, 114 (1961); J. Corbett, G. Watkins, J. Chem. Phys. Sol. 20,
319 (1961); D. J. Faraday, H. Rabin, W. D. Compton, Phys. Rev. Lett. 7,
17 (1961); C. Delbecq, W. Hayes, P. Yuster, Phys. Rev. 121, 1043 (1961).

Card 2/2
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32833
25 3) 8/020 62/142/002/011 /029
B104/B138
9'1575 (/orx;//stl 03,158 4/313
AUTHORS: _K:glyanskiy, A. Ao, 80d przhevuekiy, A. K.
TITLE: Piezospeotronoopic effect in ruby orystals

PERIODICAL: Akademiye nauk SSSR. Doklady, Ve 142, ne. 2, 1962, 515-316

pEXT: The luminescence and absorption centers of ruby wers investigsted
by examining the effect of oriented elastic deformations on the spectra
of synthetic ruby crystals containing 1.6% cr and naving the shape of
stretched rectangular parallelepipeds. The orystals were 1ongitudinally
pressed at T1°K. compression was either parsllel 4o the optical axis
(PIICB) or perpendicular to the basal plane of the crystal (P‘\‘CS)' In the.

latter caseé, both Pll(22 and P.LC,2 nold. LIPs holds, L being the direction

of observation. Uniaxial compression displays gtrong reversible effects
on all of the absorption and luminescence gpectra of rudy. The nature of
the effect on the various 1ines differs and greatly depends on the direc-
tion of P. At Pllc3 the symmetry remains unchanged and occurs only a

ghift of lines. At 1’,\.(:3 the symmebiTy ig disturbed. The lines are shifted
card 1/2
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and split up. The shift and splitting of the R and B lines, as well as
of the N1 and N2 lines are disoussed in detail. The results disoussed in

the present paper were reported to the X Vsesoyuznoye soveshchaniye po
luminestsentsii, Moskva (10th All-Union Conference on Luminescence,
uosco') in June, 1961. Ye. F. Gross is thanked for interest, and Yu. Ye.
gvetlov for discussions. There are 3 figures, 1 table, and 13 refer-
ences: B8 Soviet and 5 non-Soviet. The three references to English-
language publications read as follows: A. L. Shawlow, D. L. Wood, A. M.
Clogeton, Phys. Rev. Lett., 3, 271 (1959); S. Sugano, Y. Tanabe, J.

Phys. Soc. Jap., 13, 880 (1958); J. B. Wachtman jr., W. Tefft et al., J.
Res. Nat. Bur. Stand., 644, 213 (1960).

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe Akademii

nauk SSSR (Physicotechnical Institute imeni A. F. Ioffe of
the Academy of Sciences USSR)

PRESENTED: July 31, 1961, by B. P. Konstantinov, Academician

SUBMITTED: July 31, 1961
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Piezomagneto-optical investigation e " B108/B180
waves, and the short-wave line +to shorter waves with iﬂtensity increased

at the expense of the long-wave line. Above 2 kg/mm2 the long-wave line
vanishes, leaving the other two polarized with equal intensities. These
results are in full agreemernt with results obtained by solving the secular

equation for the splitting of the Fé; level in the presence of an elastic ‘Q
deformation and a magnetic field (A. G. Zhilich. FTT, 3, 2041, 1961).
There are 3 figures and 1 table,

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN S85R,
Leningrad (Physicotechnical Institute imeni A. F. Ioffe
AS USSR, Leningrad); Leningradskiy gosudarstvennyy
universitet (Leningrad State University)

SUBMITTED: August 14, 1962
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BON: ¥ePlymnsicly, A A Metvedsv, V. N.j Feofllov, B B S7

e SR e T L e SoILn T e e ’ R St 7
R TITLE: - Bpectra of trivalent cerium ions in alkeline earth fluoride erystals -
" SRCE: Optiks i spektroskoplys, v 15, mo, 5, 1963, 664675 |

B . TOPIC TASS:  luminescerGe, sbsarption, erystal phosphors, Ce -
' ABSTRACT: The ‘ebsorotion m{i;i\iﬁiﬁéséence spectra of cerium 1n Cs, Sr end Ba

.. i Tluoride .single crystals were obtained at 300, 77 and 4,2°K in the region
B . eorresponding to 4f-53 transitions in the trivelent Cé ion, Ce sup 3+ 15 of
¥ . particular interest beceuse its if shell contains only cne electron so that the
. - level diagram 1s very simple; Yor the frea Ce sup 3+ it has only two lavels,
differing as regards orientation of the electron spin., At room temperature the
-~ zbeorption spectra were measured by means of SF-% and UR-10,spestrophotomstars: 10
at low temperatures the spectrs were recordisd on‘e?‘q Z 5$tics ESA-1 .4
- .spzetrograph,. - The lumirnescence was excited by 8 PRKe rcury dischavge tubezxo
mostly vithout monochromatization, At room temperature the abgorption spectra
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L singd .‘?ryi'riea' in the low temperature gpoctra vib;: ) sequeneey O ot the

' ,;j-,.g:;‘és’flg:?mes;; there 18 ém?q ‘mrt:ﬁx;gmsceme bends, vhich are o

S velength .sbsorption band and BES L , Jevels: sup &F

Lo e .g‘:nsitignsim tne lowest d-state 1O ;.:i oi}é %Zt\:eeh o
_associated vith TIEAS T F o sub 7/2.. Forbidden transitiflld "t ast 5

5/2 {ground state). “in the infrared sbsorpion gpctr;,_ .s- be hast

“Jevels were detected in.
“figures end b tebles. -
ASSOC - IATIOB, none
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"‘-’;’Aumon-' Kaylyanskiy, 1% A., Moskvin, N. A S : é/

- S IE TI'I'I.E Piezos*oect.z'oscomc 1nvestigation of luminescen"e cente"s in a.lka..i
RO T flt.oride crystals. activated By hexavalent uranium »

'SOURCE‘ 00+ika i speku'osl'.opiya, v. 1'4 no. 5, 1963, 676- 686
TOPIC TAs,S.' 1a.mlnescence centers, a_lkali halides, U, e.ctiva*ors

ABSTRACT. 'I’ne preaent wo*'k is a-continuation of earlier resee.rch ajad a.t
- investigatim of different luminescence centers in alekli fluoride phosphors
- ‘aetivated by hexavelent urenium. The piez.ospactroscopic procedure employed
has been described elsewnere (Kaplyenskiy, A, A.: Opt. i Spektr. 7, 677 end 683,
. '1959; Izv. AN SSSR, Ser. fiz.,. 25, 20, 1961; Proc. Internat. Conf. on
. Semlconductor Fhysics, Preague, D. 356, 1960); it conslsts in observing the
- luminescence spectra. of cooled crystals _compressed parallel 10 one of the
Aprincipﬂ. exes. . The specira are obszerved. parallel and perpendicular o the -
“compr°ssion a.xis. Deformation results in split‘"ing of virtually a.l the lines
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' " that there ; are present 4n elkell $luorides several aiffex
a different types of symmetry (see Fig. 1 in Enclosure 1). The Meare"
- R centers. is formed by & uranyl ion: 0-U-0. - The various centers glve T
: - gifferent types of ‘splitting. - #Tn conclusion the guthors: thenk Ye. F. Gross end
. P. P, Feofilov for thelr interest in ine work." Orig. art. bas: I, equations and
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"AUTHORS: Kaplyanskiy, A. Ay Moskvin, N. A.
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TITLE: Combined magnetic and electric dipole transitions in the
spectra of alkali fluoride crystals with sesquivalent uranium

. PERIODICAL: Akademiya nauk SSSR. Doklady, V. 148, no. 3, 1963, 558-561

TEXT: To investigate %he F centers and the multipolarity of the transitions1
in MeF-U, the authars studied the effect of a uniaxial compressive strain
on the low-temperature luminescence spectra of LiF-U and NaF-U single .
crystals (P. P. Feofilov. Optika i spektroskopiya, T, 842 (1959); 8, 824

(1960); 11, no. 3 (1961)). ‘The compressed crystals were studied at 77°K

in polarized light. The ‘observations were made in two directions .
perpendicular to each other. Strain caused reversible polarized splitting
of most-of the lines,when the direction was changed, only one of the
polarized compcnents of a line changed, from which it could be seen whether
the line in question was of magnetic or electric origin. This dependence

of the deformation splitting pattern on directions shows that these lines
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Combined magnetic and electric ... B108/B180

are due to a blend of electric and magnetic dipole radiation, while its ‘
nature indicates that the F ceniters are rhombic, belonging to the s)gnme’cfy""
group Cyo . There-is 1 figure. N .
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TITLE: The scattering of glggtmmggﬁetic waves from a statistically broken lunar surface

i
SOURCE: Leningrad. Elektrotekhnicheskiy institut svyazi. Nauchno-tekhnicheskaya i
_konferentsiia. Trudy, no. 1, 1964, 3-13 ) i
TOPIC TAGS: lunar surface, lunar reflectivity, electromagnetic wave, gcattering axnplitude?;

H
ABSTRACT: The authors propoge an approximate method for caculating the intensity and |
mean power of a field scattered from a lunar surface considered to be statistically uneven. |
1t is assumed that the elements contributing to the coarseness of the surface are larger than !

the wavelength; in all other respects, the character of this unevenness may be arbitrary. i

‘An attempt is made to achieve an accurate and complete theoretical investigation of the lunar! __
‘scattering problem, with particular attention to the complex mechanism governing the inter-
‘action between the incident electromagnetic wave on the one hand and & statistically coarse

l
‘i

| !.
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Junar surfaceontheother.
hoff approximation, i.e.,
‘represented
to the surface at the point in question,

.certain constraints on the

‘The paper concludes
and 18 formulas.

with a brief analysis

SUB CODE: 03 / SUBM DATE: 08Dec64
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as the sum of the incident wave and the wave reflected from 2 plane
: 1t is further assumed that for the lunar surfaces >
and that there is no shading of some sections by others.

tering will result from sloping planes oriented in the direction of the point of observation.
of results obtained.
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The solution of the problem is approached through theuse ofa Kirch- g
on the assumption that at every pointon the surface the field can be b

tangential

This last-named condition imposes
the scat-
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TITLE: Low-temperature spectrs of divalent samar um in alkali halide single orye- : -
t , - 1

.
} AUHDR':' 'Kljlyan!l}@y‘i,bﬁ;g.s Yeofilov, P.P
i

GOURCE: Optika i spektroskopiys, V.16, no.3, 1084, 264-273
1‘0?!6 TAGS: alkali halide crystal, alkali halide phosphor, samarium activated cryl-"
al, asmarium doped alkali halide, samarius ion absorption, samarius ion Jumines~

|

T \

‘ cence, samarium %, 1ow=-temperature shgorption, 1ow=-temperature luminessence
!

-. | i ABSTRACT: There have been numerous stydies of the luminescence and absorption spec= -
: t saparium ions in different crystal hosts with di- and trivaleat ca=

.Ye.Karpetyan, B.I.Maksakov and p.P.Feofilov, Opt.1 spektr.,14,
11 441,1963) there was demonstrated the possibility of activating alkali halide (Mcllal)
a* ions; some preliminary data on the

i : single crystals with monovalent cations with 8
paper. The present. paper desoribes

! tra of divalen
! tions. Recently (V

%Su spectra were meported in the above mentioned
8 of the luminescence -and absorptim

the results of further spectroscopic mezsurenent
l’."" (Ms w Na or K; Hal = C1, Br or I) painly at 77 and 7
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!-‘ ; ' . }i ’ ’ K} - . :
raphed by means of KSA-1 and Q-12 prism 'lpecgrozrlphl'g

tion grating instrument (dispsrsion 8 A/um) ,us~'
‘lamps.and A :

superhigh pressure SVDSh~1000 mer=!

IGSVD-250 discharge
" i eury discharge qybs with an §73-10 light filter for the luminescence. Photometric |
g_‘;tr&cﬁ_ot some of the absorption and cmission spectra with many of the peaks and
i transitions idengified are reproduced.’ Some WOAS rements were
T H ' the luninsscence of KNal:$ crystals at 4.3°K ,
groups of bands: nerzow bands (Zorbidden 428 transitions) with T&* 10-3 sec and
<A dittuse "I,mmgromﬂ'-' bande with ¥ € 10-5 sec. The experimeatal :
‘and some of the distinctive features of the spectra of the investigated crystals we:
noted. The Dressnce of different band groups may be explained either by the exist-. 2
ence of centers of two types or oa the assuxption that at 4,29X equilibrium in the vy
system of excited levels {s not attained within 10-6 sec. It is moted that similar P
. |2ine structure in the luminescsnce and: absorption spectra was observed at 4,29 for
o e I:Bu’_" dnd simtlar crystals. "The authors consider it their obligation to thank R
s iN.A.Moskvin for oxtensive anphlns and scanning of the spectra and N.N.Tolstoy '
o igor measuring the  1UNInesosnce porsistences.” Orig.art.has: 3 figures apd 3 tables.|

R

! and also by means of

- ‘,inz plates minomn sensitive
r tube for the absorption and 2

v
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